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Influence of Heat Flux Ratio on Dryout Point in Narrow Annuli
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Abstract: In order to study the influence of heat flux ratio on dryout point in narrow
annuli, a theoretical three-fluid model predicting for the dryout point of annular upward
flow in the vertical narrow annuli with bilateral heating was developed. This model is
based on the fundamental conservation principles; the mass, momentum, and energy
conservation equations of liquid films and the momentum conservation equation of vapor
core. Through numerically solving the model, the relationships between the critical
quality and the ratio of heat flux on the outer wall to that on the inner wall ¢,/q are
obtained and analyzed. When the dryout point simultaneously occurs on the surfaces of
the inner and outer tubes, the critical quality, the length from the onset of annular flow

to the dryout point and the average heat transfer coefficient reach their peak values

resEectiveli. The iio/ii; varies with the chanies of the iaﬁ size and tube curvature. When
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the dryout point occurs on the alternative one of two surfaces, there will be a linear rela-

tionship between the critical quality and the heat flux on another surface.

Key words: narrow annuli; dryout point; critical quality
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Fig. 1 Narrow annuli with bilateral heating
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Fig. 2 Comparisons between calculating and

experimental results
of critical quality in annular gap
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